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The purpose of this article is to analyse, using
the PSI Geral index, the presence of calendar ef-
fects on the daily returns of the Portuguese stock
market.
In most cases, stock exchanges are closed from
Friday to Monday. If the market return-formation
process is carried out continuously, returns should
be expected to be threefold on Mondays compared
to those recorded on the remaining days of the
week. This hypothesis is known as “calendar hy-
pothesis”. If, however, the return-formation pro-
cess is based on trading days, returns should be
expected to be equal on every day of the week.
This is known as “trading-day hypothesis”. Con-
trary to the two above hypothesis, several empiri-
cal results in different stock exchanges present evi-
dence of a close-of-business effect. According to
this effect, daily returns are positive before the
close of business and tend to be negative after re-
opening. This behaviour of returns is apparent
both before and after a weekend or on days close
to public holidays.(1) According to Board and
Sutcliffe (1988), the effect tends to fade away,
while for Arsad and Coutts (1997) this effect tends
to persist over time.
This article analyses some persisting effects on
returns of the PSI Geral index, the Portuguese
stock market index. As from the late 1980s the in-
crease in portfolio investment together with the
privatisation process has significantly changed the
structure and size of the Portuguese capital mar-
ket. Since 1997, the Portuguese capital market has
been considered by the World Bank as a devel-
oped market. The fast change in the Portuguese
market and its growing integration suggest the rel-
evance of a study of market anomalies and an
analysis of a possible persistence over time.
When analysing the period from 1988 to 2001,
the results of this article show no sign of a signifi-
cant close-of-business effect. Nonetheless, the in-
cipient structure characterising the Portuguese
market in the late 1980s seems to coincide with the
differences observed in the behaviour of PSI Geral
index returns over weekdays. This effect decreases
over time and does not exist at all for the
1997-2001 period.
This paper also analyses the behaviour of PSI
Geral index returns on days close to public holi-
days. The results observed are consistent with
other empirical studies, such as Lakonishok and
Smidt (1988). For the 1988-2001 period, on aver-
age, returns on days before public holidays seem
to be significantly higher than on days after public
holidays, with an average daily change of 0.184
per cent on days before public holidays and 0.008
per cent on regular days.
This article is organised as follows: Section 2
presents a brief description of the behaviour of the
Portuguese stock market and of the PSI Geral in-
dex, as from its creation in January 1988 to the end
of 2001. Sections 3 and 4 study the effects of week-
days and public holidays on index returns. Section
5 presents the major conclusions.
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(1) See, for instance: French (1980), Board and Sutcliffe (1988),
Lakonishok and Smidt (1988), Arsad and Coutts (1997).2. THE PORTUGUESE STOCK MARKET AND
THE PSI GERAL INDEX
The PSI Geral index(2)is available on a daily ba-
sis since 5 January 1988. This index is a weighted
average of the stock of all corporations listed on
the stock exchange and whose weighting factor is
the stock exchange capitalisation of the same cor-
porations. The index is adjusted by possible idio-
syncratic behaviours of corporations, such as stock
splits, dividend distribution or equity capital in-
creases.
Over the 1990s, both the privatisation process
and portfolio investment flows(3) have signifi-
cantly contributed to a higher turnover and liquid-
ity in the Portuguese stock market. Chart 1 repre-
sents the trend of the index from 1988 to the end of
2001. The year 1997 represented a historical mo-
ment for the Portuguese market, as it started to be
considered as a developed market, ceasing to be
included among emerging markets. In October
1997, the shares of 19 Portuguese corporations
were included in the Dow Jones indices, while in
December of the same year Morgan Stanley Capi-
tal International included the Portuguese share in-
dex in the group of developed market indices.
Developments in 1997 suggest a distinction be-
tween two sub-periods: 1988-1996 (Portuguese
stock market as an emerging market) and
1997-2001 (Portuguese stock market as a devel-
oped market). This subdivision permits to analyse
the persistence of possible anomalous effect over
time.
The trend of the index in the course of its exis-
tence was rather limited by political and financial
factors. Among political factors are, for instance,
the Persian Gulf crisis in late 1990 and early 1991,
and the Russian crisis, with the ensuing lack of
confidence among investors and the effects of the
substitution by lower-risk financial assets. As a re-
sult, share prices underwent significant adjust-
ments, both in Portugal and in the rest of Europe.
32 Banco de Portugal /Economic bulletin /December 2002
Articles
Chart 1
THE PSI GERAL INDEX
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(2) The Lisbon Stock Exchange and the Oporto Derivatives Ex-
change merged in 2000. Up to that date, this index was known
as the BVL Geral index.
(3) In 1996-2000 (quarterly data), the weight of foreign investment
on the stock exchange capitalisation of the Portuguese stock
market sector stood, on average, at 26.1 per cent.In the Portuguese case, the effects of this crisis
were partly minimised as a result of news pub-
lished in May 1998, announcing the participation
of Portugal in stage three of monetary union.
3. THE WEEKEND EFFECT
This study resorted to data on the daily quota-
tions of the PSI Geral index between 1988 and
2001. Defining Pt as the index quotation on t day,
the daily returns of the index are calculated as the
logarithm of the change between two consecutive
trading days: RP P tt t   ln( / ) 1 .(4)
In order to detect possible differences in the be-
haviour of returns over the days of the week, a lin-
ear regression was estimated of the daily return
series on a set of five dicotomic variables, repre-
sented by D1 to D5, that assume the value 1 when
day t is a Monday, Tuesday, ..., Friday, respec-
tively (0 in other situations).
From January 1988 to April 1989, the Lisbon
Stock Exchange used to be closed on Mondays.
With a view to analysing the uniformity of returns
on weekdays, this suggests that, during this pe-
riod, Tuesdays are likely to show a behaviour sim-
ilar to that recorded on the first day of the week,
i.e., on Mondays. Thus, it is assumed that an addi-
tional dicotomic variable, represented by D t 2
* , as-
sumes the value 1 if day t is a Tuesday between
January 1988 and April 1989 (0 in other situations).
Board and Sutcliffe (1988) analyse the effect of
the weekday on FTAS index(5) returns, including
in their model the first lag of this series. The coeffi-
cient associated with this variable presents a sig-
nificantly positive value. Easton and Faff (1994)
analyse the effect of the weekday on the Statex-
Actuaries Accumulation index, including in their
model the first four lags of the corresponding re-
turn series. This study considers that the first three
lags of the return series(6) and the six above de-
fined dicotomic variables are explicative vari-
ables.(7)
To sum up, the test consists in the estimation of
the following equation:















With the purpose of testing the weekend effect,
we used the      	 123 and  
 0(8)
hypothesis (H1). Finally, the presence of auto-
correlation in the residuals of the model is tested
by means of Portmanteau statistics, considering 12
lags, similarly to Board and Sutcliffe (1988) in their
article.
Table 1 presents the results of the estimation of
equation (1). The table shows that both in all ob-
servations and in the observations for the two
sub-periods of the sample, the hypothesis (H1)
cannot be rejected.(9)
A more detailed analysis of the sample, how-
ever, permits to draw some additional conclu-
sions. The coefficient associated with Tuesdays be-
tween January 1988 and April 1989 is significantly
negative at the 5 per cent level, which is consistent
with the results of Athanassakos and Robinson
(1994).(10) The inspection of the p-values of F statis-
tics reveals that the significance of the hypothesis
of joint uniformity of the coefficients associated
with the dicotomic variables (trading-day hypoth-
esis) is more relevant in the most recent sub-
period. These two results suggest that the week-
day effect tends to decrease over time, which is
consistent with Board and Sutcliffe (1988).(11) The
coefficient associated with the first lag of the re-
turn series is significantly positive in every period,
at one per cent level, which is consistent with the
inspection of the autocorrelation function.
The arbitrage opportunities resulting from per-
sisting effects do not prevail when they incorpo-
rate the estimates of the transaction costs. The
magnitudes between return spreads in weekdays
observed in this article are significantly below the
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(4) If t is Monday, t-1 will be the previous Friday.
(5) Financial Times All Shares.
(6) Specifications with other lags were tested. However, there are
no significant differences in the estimates of the variables mea-
suring the weekday effect.
(7) The days before and after public holidays are excluded from
the sample. This effect is addressed in the next section.
(8) In 1997-2001, the D2
* variable is eliminated, wherefore the hy-
pothesis is represented as: H01 5 :       .
(9) This result is consistent with Santesmases (1986). Although
Santesmases (1986) has found negative average returns on
Tuesdays for the Madrid Stock Exchange index, the hypothesis
of uniform averages on every weekday is not rejected.
(10)According to these authors, average returns in the group of ev-
ery first trading days in a week is more negative than average
returns on every Monday as a whole.
(11)These authors conclude that the effect of the weekday on re-
turns of the Financial Times Actuaries index seems to decrease










Monday...................... -0.00027 0.00039 -0.68 -0.00026 47.60 565
Tuesday ..................... 0.00025 0.00039 0.65 -0.00029 47.50 630
Tuesday* ..................... -0.00219 0.00126 -1.74* -0.00153 36.70 60
Wednesday................... -0.00041 0.00037 -1.1 -0.0003 46.90 622
Thursday..................... 0.00003 0.00037 0.08 0.00002 50.20 629
Friday ....................... 0.00052 0.00037 1.4 0.00016 51.20 621
1 s tL a g....................... 0.24316 0.0179 13.58***
2 n dL a g...................... 0.00229 0.01853 0.12
3 r dL a g ...................... 0.02205 0.01786 1.23
F Test: 1.33 (P-Value: 0.247) ..... R
2: 0.0638
Portmanteau Test (12): 12.86 .... P
2 (12)=0.379
1988-1996





Monday...................... -0.00051 0.00039 -1.32 -0.00022 47.40 346
Tuesday ..................... 0.0002 0.00039 0.53 -0.00046 44.10 406
Tuesday* ..................... -0.00203 0.001 -2.02** -0.00153 36.70 60
Wednesday................... -0.0003 0.00036 -0.83 -0.00028 46.10 399
Thursday..................... 0.00053 0.00036 1.5 -0.00013 48.40 407
Friday ....................... 0.00024 0.00036 0.66 0.00005 50.30 400
1 s tL a g....................... 0.34293 0.02243 15.29***
2 n dL a g...................... 0.04654 0.02358 1.97*
3 r dL a g ...................... -0.06217 0.02202 2.82***
F Test: 1.86 (P-Value: 0.098) ..... R
2: 0.1333
Portmanteau Test (12): 16.92 .... P
2(12)=0.153
1997-2001





Monday...................... -0.00001 0.00081 -0.01 -0.00046 47.90 219
Tuesday...................... 0.00049 0.0008 0.61 0.00061 53.60 224
Wednesday................... -0.00042 0.00081 -0.52 -0.00064 48.40 223
Thursday..................... -0.00089 0.00081 -1.11 0.00071 53.60 222
Friday ....................... 0.00087 0.00081 1.08 0.0006 52.90 221
1 s tL a g....................... 0.17741 0.02978 5.96***
2 n dL a g...................... -0.02847 0.03059 -0.93
3 r dL a g ...................... 0.06654 0.03007 2.21**
F Test: 0.76 (P-Value: 0.628) ..... R
2: 0.1202
Portmanteau Test (12): 5.52 ..... P
2 (12)=0.938
Note: The table includes the results of the estimation, by means of the minimum square method, of a regression in which the dependent
variable is the return series of the PSI Geral Index and the explicative variables are dicotomic variables for each day of the week, a
dicotomic variable for Tuesdays between January 1988 and April 1989 — represented by Tuesday* — and the first three lags of the de-
pendent variable. t statistics correspond to individual nullity tests of the regression coefficients, F statistics correspond to the joint
equality test of the coefficients associated with the dicotomic variables, and Portmanteau statistics correspond to the autocorrelation
test of the residuals. The table also includes the medians, the number of observations and the percentages of positive returns per day
of the week and for Tuesdays*. Periods considered: 1988-2001, 1988-1996 and 1997-2001. Days immediately before or after public holi-
days are excluded. ***, ** and * represent statistical significance at the 1 per cent, 5 per cent and 10 per cent levels, respectively.Banco de Portugal /Economic bulletin /December 2002 35
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Chart 2













































































Note: The charts represents histograms for each day of the week in 1988-2001 and for Tuesdays between January 1988 and April
1989 (Tuesday*). The days before and after public holidays are excluded. The figure also includes a line identifying the
change in sign of returns.
* Corresponds to D2
* in equation (1).sum of the fees paid to the Stock Exchange, taxes
and commissions paid to brokers involved in ev-
ery transaction.(12)
Table 1 also presents the average returns and
the positive return percentage for every day of the
week. The results show that the percentage of pos-
itive returns is below 5 per cent on Mondays, the
same applying to Tuesdays up to April 1989, while
the percentage of positive returns on Fridays is
above 50 per cent for every period considered.
The histograms in Chart 2 complement the
analysis of the differences in the behaviour of re-
turns per weekday. The charts show that, on the
whole, histograms for Tuesdays up to April 1989
are more concentrated in the negative area. For the
remaining days of the week, the probability den-
sity is more concentrated in areas close to zero.
4. THE PUBLIC HOLIDAY EFFECT
The analysis of returns on days close to public
holidays permits the carrying out of a new test of
the close-of-business effect. Should this hypothesis
occur, returns on days after public holidays
should be negative while on days before public
holidays they should be positive.
The average returns on days before and after
public holidays are compared with the other
days.(13) The results show that, for the 1988-2001
period, average returns on days after public holi-
days are lower than on days before public holi-
days, which tends to support the hypothesis of the
close-of-business effect. This result is consistent
with that found in Arsad and Coutts (1997). The
foregoing section showed that daily returns on
days before weekends tended to be positive. When
compared, the weekend and public holiday effects
reveal that returns on days before public holidays
are even more significant than returns on the last
day of the week.
For the 1988-2001 period, average returns on
days before public holidays are 0.184 per cent, i.e.
23 times above average returns on regular days.
These results are similar to those obtained by
Lakonishok and Smidt (1988) that point to average
returns of 0.220 per cent for the Dow Jones Indus-
trial Average (DJIA) on days before public holi-
days. As in this article, that paper indicates that
those returns are 23 times higher than average re-
turns on regular days. For the 1988-1996 period,
average returns on days before public holidays are
positive, whereas they are negative on days after
public holidays. This result evinces a close-of-
business effect.
5. CONCLUSIONS
The linear regression model methodologies,
histograms and analysis of the return averages
used in this article reveal the existence of a week-
end effect in the Portuguese stock market that
tends to fade away over the sample period, sug-
gesting that this anomaly will be discontinued in
the future as a result of the capital market devel-
opment. The evidence of the weekend effect is
consistent with the reduction felt also in the
changes in returns around public holidays. In gen-
eral, the trend of the behaviour of returns coin-
cides with the changes observed in the Portuguese
market that has become more sophisticated and
integrated in the international context.
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